Abstract: Allele frequencies and six forensic parameters for autosomal short tandem repeats (STR), as well as the genetic structure in two Mexican mestizo populations were determined. A total of 356 unrelated individuals from the states of Yucatan, at Southern Mexico (N=120) and Nayarit at Pacific Coast (N=236) were PCR-typed for 15 STR loci using the Power Plex 16 Promega kit. Genotype distribution per each locus was in agreement with Hardy-Weinberg expectations for the 15 STR in both populations. Penta E and FGA were the STR with the highest heterozygousity index, 0.8893 in Yucatan, and 0.9057 in Nayarit. Penta E also showed the highest power of discrimination in both populations, with 0.972 in Yucatan and 0.980 in Nayarit. For both populations, the combined power of exclusion and power of discrimination were higher than 0.9999999. Based on a principal component analysis, Yucatan and Nayarit were located between Spain and Mexican indigenous populations (Mayas from Campeche and Yucatan). Both populations were located in two separate clusters, suggesting different genetic structure. Our report contributes with STR data in Mexican populations, specially the allele frequencies for Penta D and Penta E in Yucatan and provides population data in Nayarit where no STR database was available.
POPULATION
Mexican-mestizos are the result of admixture of Spaniards, Amerindians, and Africans. Mestizos are the most widely distributed population in both urban and rural regions throughout the country and constitute nearly 93% of the total population. Yucatan is located at Southeastern Mexico and has a high density of population with Mayan ascendancy, whereas Nayarit is located at Pacific Coast of Mexico and shows an important influence from the ethnical cultures of the Coras and Huichols. The population was composed of 356 unrelated healthy Mestizo volunteers residing in Yucatan (N= 120) and Nayarit (N= 236), who were selected as Mestizo with the criterion that they did not belong to some specific Mexican ethnic groups and only those individuals who for two generations, including their own had been born in Mexico. A Mexican Mestizo is defined as someone born in Mexico who is a descendant of the original autochthonous inhabitants of the region and of individuals, mainly Spaniards of Caucasian and/or Black origin, who came to America during the 16th century. They were recruited by opened invitation and from casework of routine paternity testing. All participants signed informed consent according to ethical issues of the Declaration of Helsinki.
DNA EXTRACTION
DNA Extraction was performed by collecting one punch of bloodstains on FTA Classic Cards (Whatman) and bucal cells. DNA was purified using FTA purification reagent (Whatman WB 120204) in a Maxwell 16 Promega, following the manufacturer's directions.
PCR
Amplification was performed by multiplex PCR in a Perkin-Elmer model 9700 thermal cycler using the commercial kit PowerPlex 16 System (Promega).
TYPING
Separation of amplified DNA fragments was performed employing multicapillary electrophoresis in an ABI Prism 3100 Avant Genetic Analyzer (Applied Biosystems) and ILS (Internal Lane Standard) to each sample. Genotyping was performed after comparison of STR fragments to the allelic ladder and internal size standard using GeneMapper ID v3.2 software. All steps were according to the Laboratory internal control standards and kit controls and proficiency testing provided by Promega Corporation.
STATISTICAL ANALYSIS
The direct gene counting method was used to ascertain STR allele frequencies. Parameters of population genetics including Matching Probability (MP), Power of Discrimination (PD), Polymorphic Information Content (PIC), Power of Exclusion (PE) and Typical Paternity Index (TPI) were calculated with the PowerStats 1.2 Software [1] . The HardyWeinberg equilibrium deviation for each locus was verified with the exact test by means of 2000 permutations, using the Arlequin software package [2] . Bonferroni's correction was used for Hardy-Weinberg equilibrium test, which assumes that a 0.05 significance level obtained for 15 tests (one per locus) yields an actual significance threshold of 0.0033.
The R x C contingency table exact test [3] was used to compare allele distribution for each STR of the CODIS found in Yucatan and Nayarit, assessing population differentiation with other ethnically related populations; such as Mexican Mestizos from Central Mexico [4] , Mexico city [5] , Valley of Mexico [6] , Nuevo Leon [7] , Jalisco, Puebla, and a Yucatan population previously tested with Identifiller kit [8] . A principal component analysis was performed among the populations mentioned above, except Central Mexico, using SPSS-PC software, considering the Allele frequencies of 10 STR: D18S51, D21S11, TH01, D3S1358, FGA, D8S1179, vWA, D7S820, D13S317, D5S818, because only these STR are reported for the representative ancestral populations used in this study: the Southwestern region of Spain [9] , three Southwestern Native-American communities (Apache, Navajo and Pueblo), which represented Native-American ancestral allele frequencies [10] and two Mayan native populations from Yucatan and Campeche [11] .
RESULTS AND DISCUSSION
Allele frequencies of 15 autosomal STR of the Power Plex system for Mexican Mestizos from Yucatan and Nayarit are shown in Tables 1 and 2 , respectively. Genotype distribution per each locus was in agreement with HardyWeinberg expectations for all 15 STR after Bonferroni´s correction. Six forensic parameters of the 15 autosomal STR for each population are shown in Table 3 . Combined power of exclusion and combined power of discrimination were higher than 0.9999999, both in Yucatan and Nayarit. The combined matching probability based on the two most common alleles through the 15 STR for each population was 1.87 x 10 -13 or 1 in 5.3 X10 12 (1 in 5 trillion) in Yucatan and 2.13 x 10 -14 or 1 in 4.69 x 10 13 (1 in 46 trillion) in Nayarit. Since previously reported Mexican populations used Identifiler system, this is the first report of the allele frequencies for Penta D and Penta E in Mexicans using Power plex 16 kit. The 15 loci are highly polymorphic in these Mestizo populations and the power of exclusion and the power of discrimination values are comparable with other cosmopolitan databases [4, 8, 10] .
Comparison of allele frequencies between Yucatan and Nayarit showed significant differences for the STR THO1, D5S81, D7S820, D16S539, D8S1179, TPOX and FGA (p<0.05). Comparison of allele distribution between Yucatan and other Mexican populations reveled, interestingly, that although THO1 was the STR with the least number of alleles in Yucatan, it was able to determine differentiation with other Mexican populations (p<0.03), given that THO1 showed different alleles within populations. Moreover, D7S820 displayed differentiation (p<0.003), except for Nuevo Leon and Yucatan previously reported with Identifiler kit, whereas vWA showed to be homogenously distributed between Yucatan and the other populations, except for Mayans from Campeche (p=0.004). As expected, the studied sample of Yucatan did not show significant differences with the sample of Yucatan previously reported with Identifiler genotyping [8] (p>0.05), suggesting a homogenous distribution between these two samples of Yucatan population and underlying the correspondence in allele frequencies of the two human identity testing systems. At this respect, we contributed to extend the allele frequencies for Penta E and Penta D in Mestizos from Yucatan wit this report.
Noticeable, major differences in allele distribution were found in both populations of Yucatan and Nayarit when compared with two samples of Mayan autochthonous people from Yucatan and Campeche. Mestizos and Mayans from Yucatan showed significantly different allele distribution for the STR THO1, D21S11, D18S51, D5S818, D7S820 and TPOX, suggesting that these markers might be the carriers of genetic interchange during admixture process, and the potential contributors of Mayan ancestry. In the case of Nayarit, allele frequencies of the CODIS-STR allowed a clear differentiation with both Mayan native populations (p<0.03), except for D3S1358, D21S11 and CSF1PO for Yucatan and D18S51 for Campeche. Allele frequencies of CODIS-STR were homogenously distributed between Nayarit and Nuevo Leon and between Nayarit and Jalisco (p>0.05), except for CSF1PO. Differences observed between Yucatan and Nayarit with other ethnically related Mexican populations, might reflect that Mestizo populations include the most cosmopolitan states of Mexico, such as Mexico city, Jalisco, Puebla, Northeast (Monterrey, Nuevo Leon), among them.
The principal component analysis showed that the first two components accounted for 95.09% of total sample variation (Fig. 1) , and suggesting three clusters, one formed by Mestizo populations from Pacific Coast-North Mexico including Nuevo León, Nayarit and Jalisco. A second one having closely related populations from Central-South Mexico, including populations from Yucatan, Mexico city, Valley of Mexico and Puebla, and the third one having closely related native populations, including Mayans from Yucatan and Campeche and the Amerindians. Mestizo populations were 
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The Open Forensic Science Journal, 2010, Volume 3 61 [8, 13] . Conversely, African ancestry remained relatively low and constant across populations (9.4-18.5%) [8, 13] . The Mexican Genome Diversity Project based on a HapMap-like database with SNP frequencies in Mexicans confirmed the presence of considerable variability between Mexican Mestizo subpopulations and suggested that this diversity is mainly related to a differ-ential distribution of Amerindian and European ancestral components, particularly for Mestizos from Yucatan, who have a distinctive Mayan Ameridian contribution [14] . The regional differences in contributions from different gene pools in Mexico remarks the need to establish corresponding local databases to improve the impact of STR loci on forensic computations in such admixed populations.
Our results suggested that STR provide a powerful discrimination and support the importance of the generation of local databases in Mexico for reliable DNA profile interpretation when STR are being currently used in forensic casework, mainly in Nayarit and Southern Mexico, where there are not databases. Availability of genetic data on these loci should increase our understanding of population structure in the various Mexican populations and improve the statistical interpretation of DNA forensic and parentage testing results. Fig. (1) . Principal component analysis: Cluster 1: Mexican mestizo populations from Pacific Coast-North Mexico. Nayarit (this study), Jalisco [8] and Nuevo Leon [7] . Cluster 2, Mexican mestizo populations from Central-South Mexico: Yucatan (this study), Yucatan tested with identifiler [8] , Puebla [8] , Mexico city [5] , Valley of Mexico [6] ; Cluster 3, Amerindian populations: Mayan native populations from Yucatan and Campeche [11] and native american amerindians [10] .
